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g7[| ^§1^1 999-0034749 

(12) ^7H^^^M(A) 



(51) Int. CI. 6 
H01M 4/48 



{2^)m^^^ 10-1 997-0056445 

(22) #^^^1- 1997^^10^30^ 



(11) Sn^^ ^1999-0034749 
(43) ^n'UT^l' 1999!d05l!l5S 



(71) ^^a5^¥<i^^Ah ^^ 

a^li ^^A| Ajg 575^:^1 

(72) ?JBHH 

^^A| ^Aj^ ^Aj# ojh^ol-iif^ 808^ 504^ 

Ai#^^A| yyi^i i72-ioydA| 103:^ 

g7|£ ^^A| ^g-i^i DHeh4§ S^OhiihE 206^ 402^ 
AH#^^A| ^^=^ 199-14 §712} 403 

(74)q|a|^ 



^ 4^71 ^l^4^^L^^l-#o^| §7^§^o^ 28om2o-cchiah 1*^^7:^^|s^^ "e^tii, ^ A^7| ixh^xiais^ 

0^ 650-700 -C Oil A-i 2x^g7:^^.[3^^ it^^fe *^^^o\\ 2.^ xM^b\^ a|S ^t}A[sh# (LiNi 

(i_x-y)C0xMy02 (M=AI. Ca, Mg ^ B ^oilAi ^o\5. oM^I 5^^^|-o|:ii, 0.1 Mj^l 0.3, y-^ 0 l[| 

x| o.i))e al^^.^ ^n "^^^l ^g^l 2^ o\^ji <^ji ^^^y[^o[M, o| all ^i^a^ 

£ 1a, 1b. 1c % 1d^ & a^>^|oi|o|| ccfB a|fi n\^M l^h^^ial (£ la Si 1b) Si 2:^^ S 

x^al (£ 1c SI Id) ^ -^(Hxi-^ ^tfttm^ SI n iixhsSA^EHS qemi^ ^Ah3Xh^°IS (SEM) Ah^|o|cK 

i 2a S! 2b^ ^ ^^A|oi|oi| iifah n?^^ a|S ao^A^s^^^ ^^^^ *H#*F 3x|o| 

4Emi^zi EH HOICK 

H 3a, 3b, 3c S! 3d^ ^^A|o^|oi| a:h# a|g ^l^^J-^H-o| ^x\^x\^\ (£ 3a SJ 3b) S=' 2x|- ^ 

xiai (£ 3c SI 3d) ^ ^cHxi^ Si zi Sx^^gA^E(l. ^E^M|^ ^AhgxhSDia (SEM) A^gojcK 
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#^EFMI^aBi|no|cK 



37:h7|7|. a^aci. -g^BfS SI ic^^ asE^ §s| ±Mn, a ^^3^711 ^l^loii o| 

(passivation)£|cH ^x|a^os ^SShoi Sx| l||^oj c^B^« ^bj-s^ ^ oj^q^ ^^ih] ohi^-^fMI -^^eh ^^-iim 
# ?lo\M olSSj 7^^^4o| ^oj/g^oj (intercalation/ deintercalation)o| 7feoJh ?h&0| 7(i«!-£|oi 

^ £IM o|^°| ^SSWI ^x|E|ct|, g-SA|cH|^ ^^gog £|#o|^s| -aa/lh^aoi aSQi^K 
o| Sx|^. §?,^aoil ccfaf £|g ol^ol ^ Aho(# #^HhcF^ gofiAi sgj^^ioj (rocking- chair) Sx|a^^l 
5E®i- a|M ^^o| 2fo^sfx( a|#^ o|^ mbj^^ ^n^^^ o\B ax|a^ii£ shc^ 

a|# 0|B 0|xfSX|OilAi, o,^ ^S^^ a|g g^>4£h^0| 0|^5E|tD||. ^§1 LiCoOg. LiMn204. 

LiNlOg #o| ^&|xi sic:K o|§ Co7i|o| a|BiL^s^#e o|d| ^^§s^£|o^ Ba| A^gs|Jl 2^71^ ^x\oy sgJ-Eo| :7|. 
^o| ^11 ^^^c[^ c[go| 5icK qi7i|o| a|M>4Sh#^ y[2^o\ x-i^sj-n ^eil^oj n^^^ 
^ Si:7|^ SWOF ^^^t^^oj §o|shx| ^ji ^?i^^o| #x| ^cF^ Eigo| siciK o|e^o^- s||a§F7| ^ 

sil, LiMM'O 

X (Oi^lAl, M §J M'^ *!0|5^osAi Co. Mn, Ni. V, Fe. W go|c^)s 2A|s|^ a|S ^*j.a|s|.= o| 7l|^s|ac^K 
^, LiNiO 

201IA-1 NiSj ^^7F ^^^^ *|#ao^Mj l^^Ol MIZF §0|SMI 0|^01§ ^^jmM0\ 7ljAj^ o| 

0|Ei& ^^o| 7||Aj ° £|S5jo^ a|S ^45|-#o| a^iji^ SE^ iJX^§E||0^| dfaf HTil 3Ef^S|^ 

OS ^5lxi SJciK oj|##c>1, #^^oJx^o| ot^ SF#i!o| oJx^§EH7^^^^S0|:^l □|A||*i-(^5o.g q|=5^x^i) 
o|^o| A^oi/^^oioii ^ais^o^ Sx|# ^ si:n. ^goij 7F77h^ ISJH (tap 

density)© ^^H^I^cHI ^al^^HS ^x\9\ x-i|^A| ot^ ^n^\m ^^H^ ^ SA^K 

'U^^^^^^n ^7-375761:011^, u|aa ^^^njif^^al ^goiisi gs|-&>go|| sisil M^^^ ^t^sN^oi 

Ehssgjxi- (1x^ EFs*i|Atos g*fA|^ ol:^^# t^-y th ^^^smi^j 2x^ 

oi^^ B^^^ ^^ oix[y\. g*^£|o) oix[m o\^^, 2n a^fe ^^^se^ E^s*llA^ogA^ 0^:2 lh^i 20 

xh# ^^sfe A^§sl•^l o^c^ naiq, sH^i-g^ oj^s^ol ixF ojx^^ g*|-A|^ 2xh oi^^^ SAj^^HS. 

^oix|^ oixi-a7|oj □|A^|s^7^ ^n^gsi szi^ ^^^s^s^7| ^siiah£ AflAjsi-^ 

^S Sl^Al?^ 2xh ojXH^ OlOjAi 01 ^*^^A^sf^ol| a|lSf*|-^# ^y[t[Oi ^X^a|i^o^Jifc| 

S^&ol E£^ EhS^fij 2xF ojxFoj 21^0^ ^tgn i^^Hjoj si^ M^Til a|g (LiNi(i ^)Mx02 
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(M=Co S.^ Al, x=0.05 m^l 0.3))o| 7]\A\sio] at^K o| g^goilAi, ^^tgEjoj 2*^glx^^ NiSf Co2| 

s ^^ist^. zle^^, oi g^goii sjshs. s^^E| °t /sotsj §^oii sif^AHoi JH-ysj^t^i ^^oi 

ncfxl ^cK last S^^^E|)7^1E^s^-s qemai aas^h fe§-f=s ok;^H = 

3'*'50|sai:+. 



^l#^lgs^t 3do|cf. 

SE7^ 2.4-3.2o/cm ' 

ItJ^^^ ^'^ (LiNi(i jCo^M Og (M=AI, Ca, Mg S! B Woflxi a!E!|£| - 5jo^E 

421 ^^ST^fola, xfe 0.1 M|x| 0.3. yfe 0 Qfx\ V.\))o\ Mec}. 

Sl^fe M)X| b^i^5|S^7|^fe AfZISo^ sjOl OCQ ^2o,x^H7|t 0 2-0 5ai» Oloi 2 

Xfojxfsi g3oJx^a7|t5M|x| 20/mO|c^. mi^.^ 
My\ g gigo, a) HgJsgjif Migo, gth^sojjoii S^HMoF^ 31 pH S^xilSA-i oj^ 

Bi^°Am s^^s^o^ e-ioAiygaAi?^ qi-^gf^ ^^^^ ^^n, b) M*^^x^^^=o^l ^ 

^^*^^IS# S7f*K)^ 280-420 t)o||Ai 1x^^x^£|5^t <E.m, c) &^7| l;*fa3Hal5W as a If 650-700 oil 
Ai 2xJSfla|5fe Ef?)l# ISfSfe £IS ^&AFSf# ((LiNi(i_,)Co^02 (xt 0.1 M|x| o.3))2) ;E«Sghao|( o,gj ^ 

^71 a)a7||o|| SlOlAi. Mignf ag^^g^ 5S^§°!!oi| Sfxflsf pHS§xi|# ^yit[y\ goll aI Ca Mg °-' B W 
^S2| &)0)| CH6II 0.1SUI 0|Sf2| g7h» xicf. 

s! 2*^sx^^lfe^ £^ asg7is?i7ioiiAH ^A|ac^. 

□i. aaSE7h2.4-3.2o/cm 

^2! B\m ^S^^L^S^# (UNi^.^jCo^M O2 (M=AI. Ca, Mg §y B goilAi AjE!j5E|^ 3^oi£ smoj ^^sixiola 
0.1 M|x| 0.3. yt 0 M|x| 0.1))°! 5« sgo^ £|g o|s o|xjax|o|| 2,5^0^ i^A^s^c^. 

a^l. Hg^SSBh Mia. 3^011 c£fe^ ^^ai^. ohaMI^ it gri: go||Ai Ajqg oii^ sm^l ^1I32| 3 
s&sh^ &th=^S5!|o|| ghaqoh^ah ^^E|SQ!i# g^fSfcf. ol7|Ai, sraHoh«^fe StXflSAl S^Slfe 
^&=^ihSf#oj gx^g xfg^ s^1. ^^aigojie pH 2§h|sah A^7| ?&^so!|o||Ai gaol aoi4 

7|o« 5<&&pH# ^x|gfe s^gs bUfsitvpH ^¥1^ 10.5 u|jx| ii.s^Ai <M7\^m ^yc[ ^ 

S ^ gaf ga^A^ = ° *^g^g gAto, □|A^|oJx^7^ ^gsj Ml-£g>s 3^011 ccfEh q 

a-agfS-xH|3 g^sj M»f^A4ajgo| s^gcK o|ii||, ggahgAi^tjif pHoii ccfaf ojxfo| 



http://patent2.kipris.or.kr/patent/XML/1019970056445/101997005644... 2006-12-15 



KIPRIS(.g;H^5lga) llllOUl 4/12 



ga&# ^SS^cf. •& gfSollAHfe SaAiy^ 6-10A|Z>os s^a^c||, gS|A|2}o| expj oiyoj spoilt 4| 

#71 94^21 □Na^7^ sit ^Sai MSf^/^s^^oii ^A^a^^|g^ mymn 280-420tJo||Ai ixp«xia| 
4^^°^ y|2t&i^K l*[^X]z\ 31 2*t^*|alt 2t2t 4-7AI2} S! 10-20A|y 4!A|sftc|| 01 a?|o||Ai ojxl 

2x^ g,lx^s #5hs ^doi sasw. ^ g>so«Aife. tln^s|s^7|st goi i^ of 

ao| ot 0 oishoj aA^o| □|A^|olx^o| g«^s^|7^ ^go) gJx^i^ oi^t ^l^^^L^t^## ^ oia^t 

(complexing agent)^ oj^sfe T^m sa|o|| gijygA|2}e|§ san-o^MI SahSHhaol ^a^'AisLs-oi 

oissi^ zLcjis sjfiih ^ °(ch. o\^n xflsS ?f^S o|s*fcH a|So|s o|*^^^x|»'x^|^*^^a| 
SloiAis, s#5io| ah^oi acHs o|§^ 4= o(cK 

< 4!A|o|| 1 >m^o\\ Ml, sg^e ai D^nMI^ zt2|o| gAf^ ° 0.79:0.19: 0.02ej ^tfsfo^ 

2| 2.5MM sFfe S9!|^ S^&F^, ol7|o|| g^^L^o^=^# 1*2, o^o^ 6M NaOH# A^gsK^ 

pH# 2t 11M ^x|sfol gSA|5lcK 6A|e} gaf ^ ^jigo] qg-sg^e ^gh^tja^gg ^Elsract o| ^a<^ 

ilSf#2HiOHH 

20#i:i^ ss^s^c^sa^g7,«^7l,^l^^ Sit 2-021 wo-c^m ■uxiEim 

Ml-sg>s MShiysh#2| 29011 uowi ^^^°S. Sana 4}EflS E^HSFt g^^^4^#S o| 
S£o||Ai 6A|i} #oh °x|& ^ AiAisi yi2tA|?i ^^s^gDig (SEM) A^g§ #sshach (£ ia i:' 1b 

OlOlAi, A}7| ^;^^£,o|| o|8fl g^g A^£^^= «c} i^oj ov 700t;;!7^X| 7h«SK)i 0| ^ZO{\A-\ on 

16AI2} a2S7i^?j7|sfoii 2x^sx^H|(^g)a 0^ i^^oj l^z^^^^ yztAi^d ^aixh 

^hSDlS AfS^ S^sracKJE 1c a Id 

£ lat SSygAijis 6A|z>os ^^^a, ^q,, go q^.^gj-E >4afgo| sem A^ao£A^ <axis\ 

o\\ s\n LiOH7h 7121 §si|s|(H Mi-ag^s A^s^goJ ^^oii ^^ S8i|£|oi aife aoi^oi at'oDj £ 
Ibt E laoll EAia oJx^o| agAtEfla qEhMi^ SEM AfxioitK . ' 

H let 2x^«*^^| (^^)^ si#5jos gg a|g Mg^Ajs^goj AfaoicH, £ idfe £ icoii £Aia oJx^o| 

sa^^ellS SEM AfSolcK ±§ ^ g^gj^hsi g3gj£fe ^g^#S2| g^gJEat d|$s^x|□^ a|±sh 

1*^ 2J^7i- sA^ojiAi 2^§o£ asfsjoi alia, ztssi 2Jx^7^ 2*f ^3^2) si^sa e^eisssioj s^cf. 

oicHAi, 4^71 olssfol «,^gol| ccfa). A|f go] a°!2x|g e}^ c^s q 2C£ Sl.'-'^i^as ^A|5^ 

^c\. D. £ 2a2f £ 2b2| Zl^HSi^A^ Me^SJcK £ 2aS+ 2b2| am =£^E1, i7|SgB 160mAh/QO| 

Sl:2, 30$| ^oil£ ?12| i7|SSo| aqs #x|s|fe as ^ xick 

< ^A|oj| 2 >gayeA|2ts ioA|2}os » si|2|«hjlfe 4!A|o)| io|| 7|xfla g^aaf g^^os stcH al 

£ Safe SaygAle}^ lOAIZfog g^^^ ^^^a, ^^0,1 qi-agJ-s Attf^oi SEM AfSogAH £ la 
2f am^ws. "a*ia|o)| 2|«|| LiOWh Tiai &8i|s|<H Mi-ag^M >4afgo| 5^011 g*} S8||£|ch si't a# 
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S.oi^ll Sioc^, £ 3b^ £ 3aOi| £A|£j olx^o| aaME«m ^EI-MI^ SEM A^So|c^. £ 3a2f 1a. SE 3b2t lb 

£ 3c^ 2x^^:t^a| (^1)^ ^^^a^ £|M SEM A^xlo|□i. SE 3d^ £ 3col( £A|£j o.x^o| 

i-^EI-MI^ SEM A^^io|cK £ 3c2f 1c, £ 3d2j- 1d# a|ilisi| M tOl. ^^MZ^^ ^^M^S. 
^ "^cHxi^ ^*^>4s^°o^ 2x^ oJx^o] a7|cH|^ "gcf^ sgoi fflouf. sgA^E||o^| giojAi^ ioa|^}o^ oj- 

2xh^xi£i ^ a^tAi?^ 3^ ai# ^s^A^s^^ ^^oii qtn 3.2g/cm 
3oisacK 

<'yA|oi( 3>Mlg2^2g^Mg°^^o.8:o.2s| ^b|^ A^§s^Jl, 1x^«x^£|A| s-csj ^^^i^ssot;^?^ 

7h^&hoi 8A|^}§oh H|gA|7| Jl ojojA-l 31CSJ ^^^^^ 2xF«x^B|A| 3t;sj 

oiss(-o^ s^a^a^ ^A|s^scK o.2c^ 2^1 g^i-^iti- o.sc^ 20S1 ^^i-a^ ^>^ioFoi 3 

# £ 4a£f 4bS| aEH n^AH ^EfM|5ii^K £ 4a. 4b^^El, 0.5C^ M^o{\E. #^SJ i^±7|- 7]9\ 

ol^s] 4fii/^^^'oi| ^alsFcK ati-, £IM x-ii^nf^oilAi ^a^^g^i:?}^ snga^h ^^L||oi|Ai 

^te 5011 S|€i| gxhoj aSA^E||7^ ^Til °S XHIS^SOI ^^E^S^^::K 

?>^^ ih^a^Ai A^a£j - g° ^7wa ^ 21^°^, ^i-a^s ^^ii^^ ^ sic^k 

^tSal 1x^ ojxfo] gth*|(7F ^^o| 2%\ ol^H Sioo^^ 2.4-2.7g/cm 

^el ^g^^ aie (LiNi/.^jCo.M^Op (M=AI. Ca, Mg il B ^oi|Ai Aj£l)5E|^ ^^cHi 

S| g^ax^o|II, xt 0.1 LHX| 0.3, yt 0 lux] 0.05)). 



S^fh2 

^1 1S-01I aiCHAl A}7| 1x^ A^^t§ H^^oS £|0i sin gJ^hSl §^H7|^ 0.2-0.5/flnel ^9^^ 



^1 ifhoii o|o^A^, A^7| oixhsi s^ojgs 5 m^i 20/fln?j ^g°s aii 

S^1F4 

a) ia^^^gjiF Migsi ^H-^soHoii sfj-ii^Ai ^a.MoF^£F pH saxii^A-] ^^a|§QH# a^fsfoi 6-10a|z} 
280-420 'C Oil Ai 1x^«ix^^|S^t E^TII, % c) 4^71 650-700t:oi|Ai 2%\%X\-e\^\^ 

^nm ^gos ais ((LiNi(i_^)Co,02 (xt 0.1 m^i o.3))2i n^^^^, 

^fl 4*j-oi| ^ojA-i, A^7| a)E[^|ollA-i Ml^iih sa^^^S^ ^l^^S^oll pH^Sxil# ^7^^1-71 £joi| Al. Ca. 

Mg SI B #oilAi AiEii£|- sjQii smai g# g^fl ^^goi| c||s|| o.I^hI o\^\s\ b|i^ ^7fsh^ 
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^1 4S SE^ 5SOII XlOjAi, At7| E|g a^Ahs^g (LiNi(i_x_y)C0xMy02 (M=AI, Ca, Mg S! B ^o{\A-\ -aqsit ^ 
o\S. smsi g^gx|-o|2. 0.1 i4M 0.3, 0 Uix\ o.i))a ni-tgf zfgoj ^x[9\ S*h*fl7h ^§2] 2*F 

^ 6tWI 2101*1, al§ iaH7h2.4-3.2o/cm 

H 4S 51ho|| siolAH, At7| 2*hax|Ej^ a3Eg7|S.?l7|oiiAi ^A|s|.^ ^jg ^gog si-t g^a. 

£IS i^nmm *fe g.*^. ?lS7fl ^^ i! asiiaig aifiois o|*hsx|ofl XlcHAi, a^?! 

ok^ej a|9Ataf§^Q|:iigV2tgo| ^^oiK[3\ gffjN|7h?S2| 2*h 01^2 n3.o\, ia£7h2.4- 

3.2o/cm 

3o| ^thAhsi-i. (LiNi,, jCOxMyOg (M=AI, Ca, Mg S! B goflAi -yiltslfe sjolJE SMSI g^S3C|.o|ni, x 
^0.1 M|x| 0.3,yfeOM|x| 0.1 3^ ^gS£ £|lO|g 0|*J3x| 

n\ ^ono^\ no\M, ^^ s.%$3.s. sjoi jnn m^3.y\^ 0.2-0.5^21 5!# 
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